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Abstract
C4H2N4PbS4, orthorhombic, Pbca (no. 61), a = 9.2513(6) Å,
b = 8.4347(5) Å, c = 24.105(2) Å, V = 1881.0 Å3, Z = 8,
Rgt(F) = 0.015, wRref(F2) = 0.036, T = 291 K.

Source of material
The mixture of Pb(NO3)2 (1 mmol) and 1,3,4-thiadiazolium-2-
thiolate (2mmol)was stirred into 15mLaqueous solution at room
temperature. Then the pH was adjusted to 3 with dilute hydro-
chloric acid. The reactionmixturewas then heated on awater bath
for 5 h at 50 °C, and then filtered. Colorless crystals were sepa-
rated from themother liquor by slow evaporation at room temper-
ature after 2 weeks.

Discussion
Over recent years, the control of heavy-metal lead in industrial
effluents is of crucial importance for environmental reasons. One
of the scientific most important features concerning high perfor-
mance for lead removal is the coordination behavior of Pb ion [1-
3]. Furthermore, thiadiazoles have attracted increasing attention
because of their potential applications in coordination and poly-
mer chemistry [4-6]. Recently, we synthesized a versatile bifunc-
tional ligand based on 1,3,4-thiadiazole [7].
The crystal structure of the title compound consists of polymeric
units of the [Pb(C2HN2S2)2] moieties. Each Pb(II) ion is linked
by two N atoms and three S atoms from four different 1,3,4-thia-
diazolium-2-thiolate molecules, and the Pb�N and Pb�S bond
lengths are 2.695(2) Å (d(Pb�N3)), 2.754(2) Å, (d(Pb�N1)) and
2.8586(7) Å (d(Pb�S2), 2.9824(7) Å (d(Pb�S4a), 3.0759(7) Å
(d(Pb�S2c), respectively, being in the normal range observed
for other complexes containing S orNdonors [8-9]. EachPb atom
is in an eight-coordinated environment with the five mentioned
bonds and three weaker Pb�N and Pb�S bonds with the dis-
tances d(Pb�S4b) = 3.3552(7) Å, d(Pb�S4c) = 3.3557(7) Å,
d(Pb�N4d) = 3.046(2) Å) (symmetry codes: (a) �1/2+x,3/2�y,1�z;
(b) 1�x,1�y,1�z; (c) 1/2�x,�1/2+y,z; (d) �x,1�y,1�z). The thiadiazole
ligands act as chelating-bridging, which results in a two-dimen-
sional framework parallel (001). The thiadiazole rings are planar
with maximum deviations from the ring planes of 0.004(2) Å for
N3 atom and 0.048(1) Å for S2 atom.
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Crystal: colorless block, size 0.03 × 0.13 × 0.39 mm
Wavelength: Mo K� radiation (0.71073 Å)
�: 187.79 cm−1

Diffractometer, scan mode: Bruker APEX II CCD, �/�
2�max: 54.98°
N(hkl)measured, N(hkl)unique: 10458, 2151
Criterion for Iobs, N(hkl)gt: Iobs > 2 �(Iobs), 1987
N(param)refined: 118
Programs: SHELXS-97 [10], SHELXL-97 [11],

SHELXTL [12]

Table 1. Data collection and handling.

_____________
* Correspondence author (e-mail: jh_q128105@126.com)

H(2) 8c 0.0311 0.6553 0.2174 0.045
H(4) 8c 0.1521 0.5694 0.6604 0.040

Table 2. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z Uiso
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Pb(1) 8c 0.15911(1) 0.47309(1) 0.445781(5) 0.04174(7) 0.03474(7) 0.02308(7) −0.00491(4) 0.00369(4) 0.00110(4)
S(1) 8c 0.22571(8) 0.7518(1) 0.27001(3) 0.0366(4) 0.0621(5) 0.0300(4) −0.0126(3) −0.0052(3) 0.0186(3)
S(2) 8c 0.35936(6) 0.65714(8) 0.38246(3) 0.0261(3) 0.0333(3) 0.0242(3) 0.0001(2) −0.0009(2) 0.0018(3)
S(3) 8c 0.37955(7) 0.66264(9) 0.63280(3) 0.0334(3) 0.0509(4) 0.0216(4) −0.0112(3) −0.0034(3) −0.0017(3)
S(4) 8c 0.53253(7) 0.71500(8) 0.52203(3) 0.0297(3) 0.0315(3) 0.0271(4) −0.0017(2) 0.0023(3) 0.0005(3)
N(1) 8c 0.1183(3) 0.5479(3) 0.3357(1) 0.033(1) 0.036(1) 0.028(1) −0.0040(9) −0.002(1) 0.003(1)
N(2) 8c 0.0319(2) 0.5453(3) 0.2888(1) 0.032(1) 0.048(1) 0.031(1) −0.006(1) −0.005(1) −0.001(1)
N(3) 8c 0.2636(2) 0.6024(3) 0.53981(9) 0.028(1) 0.041(1) 0.022(1) −0.0027(9) −0.0025(9) −0.005(1)
N(4) 8c 0.1615(2) 0.5646(3) 0.5797(1) 0.029(1) 0.048(1) 0.030(1) −0.0071(9) −0.0016(9) −0.004(1)
C(1) 8c 0.2282(3) 0.6468(3) 0.3320(1) 0.026(1) 0.028(1) 0.022(1) 0.0022(9) 0.003(1) 0.001(1)
C(2) 8c 0.0766(3) 0.6438(4) 0.2516(1) 0.028(1) 0.058(2) 0.027(2) −0.000(1) −0.003(1) 0.000(1)
C(3) 8c 0.3849(3) 0.6569(3) 0.5612(1) 0.027(1) 0.024(1) 0.025(1) 0.003(1) −0.002(1) −0.0006(9)
C(4) 8c 0.2078(3) 0.5896(3) 0.6291(1) 0.033(1) 0.039(1) 0.028(2) −0.007(1) 0.004(1) −0.002(1)

Table 3. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z U11 U22 U33 U12 U13 U23
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